inTroDucTion AL amyloidosis is a rare disease, with only 1200-3200 new cases in the US per year.
1 Two-thirds of patients are male; presentation typically occurs after age fifty. 1, 2, 3 Amyloid can involve the kidneys (74%), heart (60-90%), liver (27%), peripheral nervous system (22%), and carpal tunnel (20%). 3 We describe an atypical presentation of AL amyloidosis and highlight the importance of recognizing this disease in patients with systemic signs.
caSE PrESEnTaTion
A 60 year old Caucasian male was transferred from an outside hospital with four months of progressive lower extremity burning pain and weakness, unintentional 34-pound weight loss, fatigue, subjective fevers, night sweats and intermittent blood in his stool. Review of systems was otherwise negative. Medical, surgical, and family history were unremarkable; he took no medications. Social history was notable for heavy alcohol use until four months prior to admission.
At the outside hospital, the patient had undergone a thorough workup for his GI bleeding, which included an MRI of his abdomen, esophagogastroduodenoscopy, and colonoscopy. Hepatomegaly was noted on the abdominal MRI, and several internal hemorrhoids were seen on the colonoscopy.
Vital signs were within normal limits. Physical exam was notable for cachexia, hepatomegaly, and 3-out-of-5 strength in the upper and lower extremities. The remainder of the exam was normal.
Laboratory evaluation showed a hemoglobin of 8.0 g/ dL (normal range = 14-17 g/dL) with a normal mean corpuscular volume, ferritin of 997 ng/mL (normal range = 50-150 ng/mL), iron of 29 mcg/dL (normal range = 55-160 mcg/dL), and total iron binding capacity of 176 mcg/dL (normal range = 250-400 mcg/dL), indicating anemia of chronic disease. White blood cell count was 9.0 x10 9 /L (normal range = 4-11 x10 9 /L) with a normal differential. Platelet count was 1167 x10 9 /L (normal range = 140-400 x10 9 /L). Blood smear showed Howell-Jolly bodies and thrombocytosis with reactive platelets. His electrolytes and creatinine clearance were normal. Prothrombin time (PT) was elevated at 36.9 sec (normal range = 9.4-12.4 sec), and this did not correct with Vitamin K (oral or subcutaneous). His partial thromboplastin time (PTT) was high at 51 sec (normal range = 28-38 sec). Both PT and PTT corrected with mixing studies indicating a factor deficiency. amyloidosis was most likely. Bone marrow biopsy was performed, which showed an infiltrate of monoclonal lambda positive plasma cells (5%) on immunohistochemical staining, with deposition of amyloid fibers in blood vessels (Figure 1 ). Congo red stain showed apple-green birefringence under polarized light (Figures 2-3 ). This led to the diagnosis of light chain amyloidosis.
ouTcoME anD Follow-uP
The patient was discharged to a subacute rehabilitation facility with plan to follow-up with a hematologist/ oncologist within one week of discharge. No treatment plans were made during his hospital stay due to his level of deconditioning. Since his gastrointestinal bleeding was minimal, intermittent, and he never required blood transfusion, his factor deficiency did not require correction.
DiScuSSion
Amyloidosis is caused by the abnormal deposition of amyloid protein in a single or multiple organs. Sixty different types of amyloid protein have been identified so far, and thirty-six have been connected with deposition disease. 7, 8 For example, AA amyloidosis is caused by the deposition of an acute phase reactant protein in various organs. This acute phase reactant is usually generated in the setting of inflammatory disease (inflammatory bowel disease, rheumatoid arthritis, etc) or chronic infection (tuberculosis, chronic osteomyelitis, etc). 9 AL dL) indicating a likely plasma cell dyscrasia with lambda overproduction. Pro-B-type natriuretic peptide (pro-BNP) was 3936 pg/mL (normal range = <100 pg/mL).
CT scans of the thorax, abdomen, and pelvis were unremarkable except for an enlarged liver. His bone scan and skeletal survey were negative for lytic lesions.
Electrocardiogram showed normal sinus rhythm with intraventricular conduction delay, first-degree AV block, and low voltage throughout. A trans-thoracic echocardiogram showed an ejection fraction of 60% with impaired relaxation of the left ventricle. There was no speckled pattern in the myocytes and no restrictive cardiomyopathy.
DiFFErEnTial DiagnoSiS
Our differential diagnosis included myelofibrosis, essential thrombocytosis, and reactive thrombocytosis from a systemic disease such as inflammatory bowel disease or amyloidosis. Although multiple myeloma was also a concern, the absence of lytic lesions, hypercalcemia and renal failure essentially ruled it out. 4, 5 Given the patient's presentation and laboratory abnormalities, Hematology was consulted.
The patient was negative for the JAK2V617F mutation, making myelofibrosis or essential thrombocytosis unlikely. 6 Given the presence of a monoclonal protein on SPEP and UPEP, factor X deficiency (5%), and the presence of immunoglobulin light chains in the serum and urine, a systemic fibril deposition disease such as in 60/337 (18%), and gastrointestinal bleeding occurred in 16/337 (5%). 10 Treatment choices for AL amyloidosis include melphalan or cyclophosphamide in conjunction with dexamethasone. 13 Stem cell transplant (SCT) is offered to patients who fit the criteria, which include age <70, troponin <0.06, pro-BNP <5000, creatinine clearance >30, NYHA Class I or II heart failure, no more than two organs involved, no large pleural effusion, and no hypoxia. 13 The prognosis of patients with AL amyloidosis is poor. Without treatment, the median survival is 13 months. 13, 14 An Italian study of 705 AL amyloidosis patients who underwent treatment showed a median survival of 46 months. A UK study of 600 patients with treatment showed a median survival of 2-3 years.
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KEy PoinTS
We present a patient with amyloid deposition disease, discuss criteria for the diagnosis of AL amyloidosis, and demonstrate how our patient met these criteria. In addition, we point out that although AL amyloidosis most commonly involves the kidney and the heart, there is a less common pattern that affects the liver and causes hepatomegaly, coagulopathy and bleeding. It is important to recognize this pattern and provide timely treatment. In addition, we stress that although there are treatment options available for AL amyloidosis, the prognosis, even with treatment, is poor. rEFErEncES amyloidosis, on the other hand, is due to deposition of protein derived from immunoglobulin light chain fragments. It is a plasma cell dyscrasia that can occur alone or with multiple myeloma, Waldenstrom's macroglobulinemia, or non-Hodgkin's lymphoma. 2 The diagnostic criteria for AL amyloidosis include the presence of an amyloid-related systemic syndrome, positive amyloid staining by Congo red in any tissue, evidence that the amyloid is light-chain related, and evidence of a monoclonal plasma cell proliferative disorder. 2 Although the most definitive proof of light chain amyloid is by mass spectrometry of a biopsy sample, immunohistochemical staining of the sample can also be used for diagnosis. 10 Our patient met all of the above criteria, as follows. He had evidence of liver involvement, cardiac involvement (low voltages, first degree AV block), and likely peripheral neuropathy. There was evidence of amyloid by Congo red staining. Immunohistochemical staining of his bone marrow showed plasma cells with lambda light chain predominance. In addition, he had excessive lambda light chains in his serum and urine, indicating monoclonal plasma cell proliferation. We did not send a sample for mass spectrometry.
AL amyloidosis with liver involvement has several interesting features. A review of patients with AL amyloidosis analyzed a total of 98 patients with hepatic involvement.
11 Among these, 71% had weight loss and hepatomegaly; our patient had both of these. Laboratory studies showed alkaline phosphatase elevations in 86% of patients; AST/ALT were only elevated in 37% of patients. Our patient only had an alkaline phosphatase elevation. Amyloidosis also led to functional hyposplenism with reactive thrombocytosis in ~28% of patients. A classic hematologic finding in these patients on peripheral blood smear was the presence of Howell-Jolly bodies, as were seen on our patient's blood smear.
A unique finding in our patient was the prolonged PT with associated gastrointestinal bleeding, which was found to be secondary to factor X deficiency. A study looking at acquired factor X deficiency in patients with AL amyloidosis, found that 32/368 (8.7%) had factor X deficiencies. 12 Another study of 337 patients done by Mumford et al 10 found that 172/337 had prolonged PT, PTT, or thrombin time. Cutaneous bleeding occurred
